P2X7 receptor-mediated leukocyte recruitment and Porphyromonas gingivalis clearance requires IL-1β production and autocrine IL-1 receptor activation.
The Gram-negative bacterium Porphyromonas gingivalis is strongly associated with periodontitis. We previously demonstrated that P2X7 receptor activation by extracellular ATP (eATP) triggers elimination of intracellular pathogens, such as Leishmania amazonensis, Toxoplasma gondii and Chlamydia trachomatis. We also showed that eATP-induced IL-1β secretion via the P2X7 receptor is impaired by P. gingivalis fimbriae. Furthermore, enhanced P2X7 receptor expression was detected in the maxilla of P. gingivalis-orally infected mice as well as in human periodontitis patients. Here, we examined the effect of P2X7-, caspase-1/11- and IL-1 receptor-mediated responses during P. gingivalis infection. P2X7 receptor played a large role in controlling P. gingivalis infection and P. gingivalis-induced recruitment of inflammatory cells, especially neutrophils. In addition, IL-1β secretion was detected at different time points only when P2X7 receptor was expressed and in the presence of eATP treatment ex vivo. Activation of P2X7 receptor and IL-1 receptor by eATP and IL-1β, respectively, promoted P. gingivalis elimination in macrophages. Interestingly, eATP-induced P. gingivalis killing was inhibited by the IL-1 receptor antagonist (IL-1RA), consistent with autocrine activation of the IL-1 receptor for P. gingivalis elimination. In vivo, caspase-1/11 and IL-1 receptor were also required for bacterial clearance, leukocyte recruitment and IL-1β production after P. gingivalis infection. Our data demonstrate that the P2X7-IL-1 receptor axis activation is required for effective innate immune responses against P. gingivalis infection.